Some biochemical studies on the adaptation associated with xylitol ingestion in rats.
The mechanism of adaptation to dietary carbohydrates was investigated by examining cellular metabolism in the liver and gut lumen. The inclusion of 10% (w/w) glucose, fructose, sucrose, xylose, sorbitol, xylitol or arabitol in the diet of rats for 7 days had essentially no effect on the ability of liver homogenates to produce 14CO2 from labelled glucose, fructose, xylose, sorbitol or xylitol. Moreover, no major changes were observed in the activities of hepatic enzymes. In these studies, diarrhoea and caecal distension were only observed in those rats receiving dietary sugar alcohols. Rats were also fed 0, 2.5, 5, 10, and 20% (w/w) xylitol in their diets for periods ranging from 1 to 14 days. These diets caused no significant changes in 16 of the commonly assessed blood parameters which included liver function tests. Xylitol feeding, however, caused distension, caecal gas production, decreases in the pH of caecal contents, the appearance of a fluffy layer in the centrifuged specimens of caecal contents, and diarrhoea. These changes were directly related to the concentration of xylitol in the caecal contents. After various periods, and depending on the concentration of xylitol in the diet, the rats underwent an adaptation which reduced the incidence of diarrhoea. In the short term, dietary xylitol does not affect the function of the liver or the gut wall, but causes an adaptation within the gut microflora. This adaptation leads to the increased ability of gut microflora to utilise xylitol, followed by a subsequent reduction in the caecal osmotic load and diarrhoea.